Developmental expression of key steroidogenic enzymes in the brain of protandrous black porgy fish, Acanthopagrus schlegeli.
In the present study, we tested the hypothesis that the brain of the black porgy fish, Acanthopagrus schlegeli, has the capacity for de novo steroidogenesis and that these neurosteroids may impact sex differentiation. Gonadal histology and Dmrt1 gene expression revealed that the fish were not sex differentiated until 155 dah (days after hatching). We further demonstrated the developmental expressions of the mRNAs encoding for four key neurosteroidogenic enzymes, namely, the cytochrome P450 side chain cleavage (CYP11A1), 3beta-hydroxysteroid dehydrogenase/Delta(5)-Delta(4) isomerase (3betaHSD), cytochrome P450c17 (CYP17) and aromatase (CYP19b) in the brain at different post-hatching developmental ages. The results indicated that steroidogenic genes are expressed in brain from the earliest sampling time, 60 dah. Quantitative real-time polymerase chain reaction analysis demonstrated significantly higher expression levels of these enzymes at 120 dah compared to 60 dah in all the brain regions. However, the increase for 3betaHSD was significant only in hypothalamus and midbrain, whereas it was significant only in forebrain and hypothalamus for CYP19b. A decline in mRNA levels were observed for all the genes at 155 dah except in midbrain for CYP11A1 and in hindbrain for CYP19b. Analysis of aromatase enzyme activity showed a significant increase in aromatase activity in the forebrain at 120 dah. Thus, the present study demonstrated for the first time an age- and/or region dependent expression of the mRNAs encoding the steroidogenic enzyme genes in the brain of black porgy. The presence of key steroidogenic enzymes as early as 60 dah, before gonadal sex differentiation, demonstrates that steroid biosynthetic capacity in brain precedes histological gonad differentiation. The mRNA transcripts of these genes showed a synchronous peak at 120 dah, suggesting that oestradiol may be locally formed in most parts of the brain. The study suggests an important role for brain aromatase in male black porgy brain sex differentiation, and considers the possibility of a role for this enzyme in neurogenesis.